Since pancreatic amylase (PA) i s absent in prematures, GP hyd r o l y s i s depends on a l t e r n a t e enzymes. To assess premature SA a s a PA surrogate we evaluated i t s production, acid r e s i s t a n c e and hydrolytic potency in a simulated oro-pharyngeal (OP), g a s t r i c ( 6 ) and i n t e s t i n a l ( I ) environment. SA was added tp4yield 1.1 u/ml of a "modular" formula containing 7 gm/dl of C GP with degrees of polymerization (DP) 18-29 glucose u n i t s . After an 0.25 min. OP phase the G-phase was i n i t i a t e d by d i l u t i o n with pepsin/HCl t o y i e l d pHs of 2, 3, 4, o r 5. After 5 min. o r 3 hours pH was adjusted t o 7.0 with cholate/trypsin chymotrypsin/Na CO ( I phase). After t h e OP-and G-phases and 15, 60 and 180 ~n ? n .~o f I-phase, oligosaccharides were separated by t h i n l a y e r chromatography. % breakdown=cpm i n DP 1-9 / cpm i n t o t a l sample x 100. Results: In 11 prematures SA a c t i v i t y was 1-33 u/ml; isozyme prof i l e d acid r e s i s t a n c e were i d e n t i c a l t o a d u l t SA. Substantial G-phase breakdown only occurred with 3 hour exposure a t pH 4 (12%) and 5 (32%). In t h e I-phase SA a c t i v i t y resumed. Prior Gphase pH a f f e c t s ultimate I-phase breakdown, p<.O01. (After 5 min. G-phase a t pH 2&5, I-phase breakdown = 8&25%; a f t e r 3 hour G-phase a t pH 2&5, I-phase = 17&55%.) Conclusion: The limited SA of premature s a l i v a can produce s i g n i f i c a n t GP digestion in both t h e stomach and small i n t e s t i n e .
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DEVELOPMENT OF GLUTAMINASE RU3ffi THE VILLUS-
CRYPT AXIS OF RAT JFJUNUM. L.E. Nagy and N.
' 704 Kretchmer. University of California,
Berkeley, ~e p a r m ~u t r i t i o n a l Sciences.
During the developnent of i n t e s t i n a l c e l l s , energy is required f o r a number of functions: mintenance of c e l l u l a r p r o l i f e r a t i o n , d i f f e r e n t i a t i o n and migration, and absorption and packaging of absorbed material. While glutamine is the m j o r f u e l source f o r the e n t i r e s m l l i n t e s t i n e , t h e u t i l i z a t i o n of glutamine during the development of the i n t e s t i n a l c e l l has not been described. W e have examined t h e regulation of glutaminase (EC 3.5.1.2), the e n t r y enzyme f o r glutamine metabolism, i n enterocytes i s o l a t e d along t h e villus-crypt a x i s from jejunum. S p e c i f i c a c t i v i t y of glutaminase, vrnol/mg protein/h, was 5.07r0.60 i n v i l l u s c e l l s (0-758 of the t o t a l p r o t e i n removed from jejunum), 6.07r1.29 i n the v i l l u s c r y p t junction c e l l s (75-958 of t o t a l p r o t e i n ) and 3.91 r0.80 i n c r y p t c e l l s (95-1008 of t o t a l p r o t e i n ) . Quantity of glutaminase p r o t e i n was determined by a d o t inmunobinding a s s a y using an antibody t o p u r i f i e d glutaminase.
Imunoreac t i v e glutaminase-protein r e l a t i v e t o t o t a l c e l l p r o t e i n was 6.03r1.99 c p / ~g homogenate p r o t e i n i n v i l l u s c e l l s , 3.34fl.16 cpn/vg a t the villus-crypt junction and 4.47r1.94 i n c r y p t c e l l s .
Thus a c t i v i t y of glutaminase r e l a t i v e t o imnunoreactive p r o t e i n was 2.2-fold higher a t the v i l l u s c r y p t junction than i n v i l l u s .
All c e l l types i n jejunum have s i g n i f i c a n t a c t i v i t y of glutaminase.
The highe s t a c t i v i t y , present i n the a r e a of rapid c e l l u l a r different i a t i o n , is due t o an increased a c t i v a t i o n of enzyme protein. 
PROSTAGLANDINS (PG) STIMULATE DISACCHARIDASE ACTIVITY

Gainesville. Previous s t u d i e s have demonstrated t h a t parenteral administ r a t i o n of prostacyclin (PGI*
and e n t e r a l administration of 16,16-dimethylPGE (PGE) stimulate t h e a c t i v i t y of small i n t e s t i n a l disacciaridases i n suckling r a t s . To determine whether t h i s i s a glucocorticoid-mediated e f f e c t , 10 day old r a t s were adrenalectomized (ADX) o r sham (SH) operated. On days 11-14 these groups received PGE (100 ~g / kg. b.i .d .) by gavage. T r i a c e t i n (TRI), t h e PGE vehicle, was administered t o ADX and s h m c o n t r o l l i t t e r m a t e s . S a c r i f i c e was on day 15. Corticosterone RIA and autopsy were used to confirm completeness of ADX. Sucrase. and maltase (glucomylase) a c t i v i t y (u= ymole/min/total small i n t e s t i n e ) and s p e c i f i c a c t i v i t y (S.A. = U/mg protein) were elevated i n adrenal-intact and ADX-PGE t r e a t e d animals a s control azd ADX animals i n d i c a t e s t h a t the adrenal a x i s i s not necessary f o r t h i s e f f e c t . The precocious elevation of disaccharidase a c t i v i t i e s suggests e i t h e r a d i r e c t e f f e c t on t h e i n t e s t i n e o r mediation through another "messenger" systan. In 6 infants and children, ages 2 months to 9 years. with congenital gastrointestinal anomalies (4 patients) or with prior history of malignant diseuse admitted in remission for bone marrow transplantation (2 patients). the effects of three isocaloric intravenous nutritional regimens on ensrgy metabolism and substrate utilization were studied to determine the effect of different levels of carbohydrate and fat on nitrogen retention. All thee regimens were designed to deliver sdequate calories for growth and fluid volumes normal for age. Solution A provided 8% of energy as amino acids. 87% as carbohydrate and 5% as fat. Solution B prmided 8% of energy as amino acids. 60% as carbohydrate and 32% as fat. Solution C provided 8% of energy as amino acids. 34% as carbohydrate and 58% as fat. Each regimen was given bough a random crossover design for 3-5 consecutive days to each subject. Oxygen consumption and respiratory quotient (RQ) were measured by indirect calorimetry for 20-30 minutes in the morning on the final day of each study period. Energy metabolism and carbohydrate, fat and protein utilization were calculated from the urinary nitrogan excretion and Ule nonprotein RQ. Adminislration of solution A (high carbohydrate. low fat) was associated with moderately increased B M R and RQand with low nitrogen retention (19.1i12.711. 1.06i0.14, and 98i28mg NAg/D). Both the B M R and the RQ decreased when less carbohydrate and more lipid were given (BMR 4.3i1 1.6% Ip<0.051. RQ 0.92t0.09 Ip<0.011 for solution B; B M R 3.94*10.6% Ip<0.011. RQ 0.86t0.09 [p<0.011 for solution C). Among the solutions tested, optimal nitrogen retention (163a60mg N/kg/D Ip<0.051) was noted with solulion 8. Cur data support. the conclusion hat a physiologic balance of fat and carbohydrate administration results in optimal nitrogen retsntion.
ADMINISTRATION OF LIPID IWROVES NITROGEN RETENTION
GASTROINTESTINAL (GI) BLOOD FLOW AND 02 UPTAKE I N
707 PIGLETS : RECOVERY FROM HYPoxEMIA. P h i l i p Nowicki, Randy M i l l e r , Nancy Hansen, John Hayes (Spon. by Grant Morrow), Dept. Peds., Ohio S t a t e University and Children's Hospital, Columbus, Ohio. 5" i n t o recovery V02GI increased above b a s e l i n e ; presumably, t h i s e f f e c t e d repayment of t h e 02 debt incurred during hypoxania. 60" i n t o recovery Q G I f e l l while CO was unchanged, i n d i c a t i n g an increase i n G I vascular r e s i s t a n c e . AA-V02 a l s o f e l l and V02GI decreased well below baseline. Thus, t h e i n i t i a l phase of r e c o p ery i s appropriate, but t h e l a t e r phase involves a reduction i n G I 02 transport and V02GI. This response could contribute t o G I t i s s u e damage subsequent t o hypoxemia. nmoles by $Qe PV's with TDC. 86 Ca uptake was also compared to sodium-22 ( Na) or rubidium-86 ( Rb) uptake in the presence of TDC. After 5 min of incubation, TDC-associated Ca uptake was nearly 2 times greater than those of either Na or Rb. Finally, PV's were exposed either to 25 nM valinomycin (V) which induced an electrochemical gradient across PV membranes, or to 25 nM nigericin (N) which induced a pH gradient. TDC without V or N increased Ca uptake 1.67 + .08 times over controls. Exposure to V increased TDC-associated Ca uptake 1.45 + .05 times, and exposure to N increased i t 1.90 + .03 times.
The i n a b i l i t y of t h e neonatal G I t r a c t t o r e s t o r e c i r c u l a t o r y homeostasis a f t e r acute hypoxemia may contribute t o hypoxic tissue damage, and i s relevant t o t h e e t i o l o g y of necrotizing entero c o l i t i s . Measurements of cardiac output (CO
~o n c l u s i o n s~( 1 ) BS's induce cation uptake by PV's that is more specific for Ca than for Na or Rb; (2) a s was true of red blood cells, TDC induces greater Ca uptake than TC; (3) pH gradients promote greater BS-induced Ca uptake than electrochemical gradients. Hypothesis: The mechanism of BS-induced Ca uptake may be similar to that of Ca ionophore A23187 whose activity is similarly promoted by pH gradients.
